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CALCULUS. 

110. Proposed by B. F. FINKEL, A. M„ M. Sc, Professor of Mathematics and Physios inDrury College, 
Springfield, Mo. 

Find the volume removed by boring an auger hole through a right circular cone,the 
radius of the auger being r, the radius of the cone R, and the altitude h, and the axis of 
the auger intersecting axis of the cone at right angles and at a distance c from the vertex. 

Solution by 0. B. M. ZEEE, A. M., Ph. D., Professor of Chemistry and Physics, The Temple College, Phila- 
delphia, Pa. 

Let R 2 /h 3 —a 2 , and suppose the cone to have one nappe. 
Then y 2 -\-z 2 ==a 2 x 2 is the equation to the cone, and (x— c) 2 +y 2 -= r 2 is the 
equation to the auger. 

When y=ax, ,=0, „= HV[r-(«'+l)-a^] ^ ^ =J! ^(«'+l)-«^] 

Let i/[r*— (x-c) 2 ]=y\ [r 2 — (a;-c)*][a 8 a; S! -r 8 + (a;-c)]=^ 8 . 

I. When c<r. 

/c+r fy' (*x x fax 

I x /[a*x*—y*'\dxdy + 4. I \/[a 2 x*-y 2 ]dxdy 

x r J ~ •* " 

=2 f °(A+a 2 x 2 sin- 1 ^-)dx + 7ra 2 | x*dx 
J Xt \ ax I «/ o 

o r +c / A .a 2 x 2 {cx+r 2 -c 2 )\, f + n«i .i ■ t 

II. c>r, but r<ac/(a 8 + l). 

I i/[a 8 z 8 -?/ 8 ]<£a;<fy==2| £<£x. 

III. Or, but r>ttc/(a 2 +l). 

F=4 f C+r C'i/[a*x ll -y°-']dxdy+ 4 f*" P 1 /[a 8 a; 8 ~2/ 2 ]da;d2/ 

t/ Xt •/ o ' ^ c-r^ 

+ 4) I 1 /[ft 8 x 8 -3/ 2 ]rfa;%= 2 | #<M-2 J Bdx+b7ra 2 (x?-x*). 
Let u=x-c and i 8 =i? 8 +fe 8 . 
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Let h*{R*c*—l*r*)=bH*, R*c/l*=d. 

Then A=(l/h)y {(r 8 -w2)[J) a +(u + d) 8 ]}. 

This can be integrated by a process similar to that employed by Professor 
Finkel in Vol. V, No. 1, page3 20, 21. 

1 J? 

Let Rc-lr, then A =- r (to+i?r) l /(r s -tt 8 )=- r (cw + r s )v / (» ,s -M 2 ). 



•. V 
'2,nRr 



rh 

(u-\-c) 2 du 
|/(r 8 -w*) 



1RC< , aw, 2 .^ ,2flrf (w+c) 2 d 
(2r2+c s ). 



111. Proposed by 6. B. M. ZERR, A. M., Ph. D., Professor of Chemistry and Physios, The Temple College, 
Philadelphia, Pa. 

(a). Find the dimensions of a cup, capacity c, in the form of a frustum of a regular 
pyramid of n faces, so that its internal surface is a minimum. 

(6). Find the dimensions of a cup, capacity c, in the form of a frustum of a hyper- 
bolioid or of a paraboloid, whichever it is, so that its internal surface is a minimum. 

Solution by the PROPOSER. 

(a). Let P0=»;, PG=y, Z A0B= Z DGE='2n /n, AO=r, where is the 
center of the circle circumscribing the larger base and Cr the 
center of the circle circumscribing the smaller base. 

Then DG=ry/x, AB=2rsm{n/n), DE={2ry/x)am 
(tt/m).. Area D(?E=(r s 3/ 8 /a; 8 )8in(7r/n)co8(7r/n). 

.•. Area of upper b&ae=(nr i y i /x i am(n/n)coa(n/n). 

J»C= 1 /(i 5 ^ 8 -^p 8 )=-|/[a; 8 +r 8 -r- 8 sin 8 (^/>i) 
=,/|> 8 +r 8 co8 s (7r/n). 

Similarly DF^y/x)^^ +r 8 cos s O/«)]. 

Area ADEB=ram{7r/n) v / [x s +r s coa s (7t/n)][(x i —y i )/x i '\. 

The surface is the least when the upper or smaller base is the bottom of 
the cup. 

Total surface of cup=ii, volume— c. 

~ — H £-sin(7r/n)cu8{7i/n) 

XIX 

j^ — J. Let (r/a;)co8(7r/n)=tan#. 

.•.u=nta,r\ffsecdsee{jT/n)am{7t/n){.x 2 — y i ) + ny 2 t&n 2 ffaec(7r/n)a\n{7r/n).{l). 
c=intan i 0aec{7t/n)s'm(.n/n){x s -y s ) . . . .(2). 




